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The E-J characteristics of High temperature superconducting (HTS) composite are not only fundamental to 
the understanding of flux dynamics and flux pinning but also the quench behaviour of HTS at an extended 
temperature range. The present work present the E-J characteristics of state-of-the-art 2G YBCO Tapes of 
SuperPowerTM measured at different temperatures between 40K and 80K. The results revealed a appreciable 
deviation from the power-law E-J characteristics, an established framework for 1G 2223 conductors.  In 
contrast, the equivalent power exponent n was found to decrease with increasing current, resulting in a
reduced rate for the non-linear increase of voltage at higher current. The softening of E-J characteristic 
remain unchanged as the temperature is lowered. Furthermore the power exponent n at the critical current 
appears to be constant increasing at lower temperatures. Analysis presented in the work shows that the 
collective pinning of vortex glass gives a satisfactory quantitative description of the E-J characteristics of 2G 
YBCO tapes. A constant collective pinning potential U/kBT ~ 15 and vortex glass exponent μ ~ 2 were found for 






7KHYROWDJHFXUUHQW (- UHODWLRQ LVDFUXFLDO FKDUDFWHULVWLFRI VXSHUFRQGXFWLQJPDWHULDOV UHOHYDQW WR




Available online at www.sciencedirect.com
© 2012 Published by Elsevier B.V. Selection and/or peer-review under responsibility of the Guest Editors.
Open access under CC BY-NC-ND license.
Open access under CC BY-NC-ND license.
 I. Falorio et al. /  Physics Procedia  36 ( 2012 )  1462 – 1467 1463
DVSHFWV RI PDJQHW DSSOLFDWLRQV LQFOXGLQJ WKH TXHQFK G\QDPLFVSURWHFWLRQ DQG WKH SHUVLVWHQW PRGH
VWDELOLW\7KHSURJUHVVLQWKHSHUIRUPDQFHDQGFRPPHUFLDODYDLODELOLW\RIVHFRQGJHQHUDWLRQ*<%&2
WDSHVKDVUHVXOWHGLQDPDUNHGLQFUHDVHLQWKHUHVHDUFKDFWLYLWLHVRQWKHLUDSSOLFDWLRQVWRDZLGHUDQJHRI
PDJQHW FRPSRQHQWV DQG SRZHU GHYLFHV8QOLNH * FRXQWHUSDUW * FRQGXFWRUV EULQJ DQ HQKDQFHG IOX[
SLQQLQJ LQPHGLXPWRKLJKPDJQHWLF ILHOGVDW LQWHUPHGLDWH WHPSHUDWXUHVEHWZHHQ.DQG.0RVW
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SRZHUH[SRQHQWLVWKHJODVVH[SRQHQW7KHFRUUHVSRQGLQJLQYHUVHIXQFWLRQLV
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7KH VORSH RI WKH (- LQ ORJORJ VFDOH LV GOQ(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OQ,  ,&, 8N%7 ZKLFK UHGXFHV ZLWK LQFUHDVLQJ
FXUUHQWDQGDODUJHUFXUYDWXUHLVIRXQGDWDKLJKHUJODVVH[SRQHQW7KHHTXLYDOHQWSRZHUODZH[SRQHQW
DW, ,&LVUHODWHGWRWKHSLQQLQJSRWHQWLDODQGJODVVH[SRQQHWLHQ,F 8N%7,WLVDOVRQRWHGWKDWWKH
SRZHUODZRIFRQVWDQWH[SRQHQWQLVDOLPLWFDVHRIDW DQG8ĺZLWKQ 8N%7 ILQLWH7KH
SRZHUODZ(-LVUHSUHVHQWHGE\DVWUDLJKWOLQHLQOQ(OQ,SORWZLWKDFRQVWDQWVORSHQDVVKRZQLQ)LJ
&XUUHQW VKDULQJ EHWZHHQ WKH VXSHUFRQGXFWRU DQG WKH VWDELOL]DWLRQ FRSSHU RFFXUV JUDGXDOO\ DV WKH
FXUUHQWLVLQFUHDVHGEH\RQGWKHFULWLFDOFXUUHQW,&7KHYROWDJHFXUUHQWUHODWLRQDVPHDVXUHGLVHPEHGGHG
ZLWK WKH FXUUHQW VKDULQJ FRQWULEXWLRQ E\ WKH QRUPDO VKHDWK 7KH XQGHUOLQH (- FKDUDFWHULVWLFV RI WKH
VXSHUFRQGXFWRUFDQEHH[WUDFWHGZLWK
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UHTXLUHG)RUWKH*FRQGXFWRUVLQWKLVVWXG\WKHFRQGXFWRUUHVLVWLYLW\PHDVXUHGLQ>@EHORZ7&DQGXVHG
LQ WKH FXUUHQW VKDUH DQDO\VLV LQ WKH IROORZLQJ:LWK WKH VWDQGDUGPP WDSH5. DQG5. DUH
UHVSHFWLYHO\PPDQGPP












HTXDOO\ DVVXPLQJ WKH VDPH SRZHUODZ (- ZLWK UHGXFHG ,&    DQG D SURSRUWLRQDOO\ KLJKHU VKHDWK
UHVLVWDQFHRIPP7KHH[SHULPHQWDOGDWDVKRZHGDVORZHUUDWHIRUYROWDJHLQFUHDVHDWKLJKFXUUHQW
LQDQRWLFHDEOHGHYLDWLRQIURPSRZHUODZ$ORZHU(-YROWDJHLVFRQVLGHUHGVLJQLILFDQWDVLWFRXOGQRWEH
WKH UHVXOW RI KHDWLQJ ZKLFK LV D FRPPRQ FKDOOHQJH IRU WUDQVSRUW PHDVXUHPHQWV )XUWKHUPRUH VXFK D
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0HDVXUHPHQWVDWGLIIHUHQWWHPSHUDWXUHVDOVRFRQILUPHGWKDWSRZHUODZ(-FKDUDFWHULVWLFVDOVRIDLOHGDW
RWKHUWHPSHUDWXUHV7HQVHWVRIGDWDDUHVKRZQLQ)LJIRUWKHPHDVXUHG(-UHVXOWVDWWHPSHUDWXUHVIRUP




$V GLVFXVVHG DERYH WKH (- FKDUDFWHULVWLF RI FROOHFWLYH SLQQLQJ RI YRUWH[ JODVV RI D QRQ]HUR JODVV
H[SRQHQW  KDV DQ LQKHUHQW UHGXFHG VORSH LQ ORJ(ORJ, DW KLJKHU FXUUHQW 7KH UHG VROLG OLQHV LQ )LJ 
FRUUHVSRQGWRWKHRXWFRPHRIDSSO\LQJWKHFROOHFWLYHSLQQLQJPRGHOWRWKHUHVSHFWLYHH[SHULPHQWDOGDWDDW
GLIIHUHQW WHPSHUDWXUHV LQ FRQMXQFWLRQ ZLWK FXUUHQW VKDULQJ E\ WKH QRUPDO VKHDWK ZLWK D WHPSHUDWXUH
GHSHQGHQW57IURP>@,WLVSHUKDSVQRWDWRWDOVXUSULVHWKDWWKHSLQQLQJPRGHORULJLQDOO\SURSRVHGIRU
<%&2VLQJOHFU\VWDOILOPVZDVIRXQGLQEHWWHUDJUHHPHQWZLWKH[SHULPHQWDOREVHUYDWLRQVRQ*<%&2
WDSHV ZKHUH WKH VXSHUFRQGXFWLQJ FRPSRQHQW LV LQ WKH IRUP RI ELD[LDOO\ WH[WXUHG ILOPV ,Q RUGHU WR
KLJKOLJKW WKH FRQVLVWHQW GHYLDWLRQ IURP WKH SRZHUODZ DFURVV WKH WHPSHUDWXUH UDQJH D VFDOHG SORW RI
(,&57í,,& LV VKRZQ IRU WKHZKROH GDWD VHW LQ )LJ D$OO WKH GDWD VKRXOG DSSURDFK XQLW\ DW KLJK
FXUUHQWZKHQFXUUHQWLVPRVWO\FDUULHGE\WKHVKHDWK:KLOHLWLVUDWKHUXQH[SHFWHGWKDWGDWDIRUGLIIHUHQW




8N%7 DQG JODVV H[SRQHQW  7KH FRLQFLGHQFH RI DOO WKH VFDOHG GDWD LQ )LJ D LPSOLHV WKDW ERWK
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